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(54) FUEL CELL POWER GENERATING SYSTEM 
(57)Abstract: 

PURPOSE: To provide a low cost circulation means of a cathode 
circulation line by installing an ejector in the cathode circulation line, by 
inhaling a cathode gas with a mixture of a combustion exhaust gas and air, 
and by circulating a mixture of them. 

CONSTITUTION: An ejector 24 is installed in a cathode circulation line 21 
to circulate a cathode gas 3. The ejector 24 ejects a suction gas from a 
nozzle, and inhales a gas from an inhaling hole with the accompanying flow, 
then they are mixed and discharged from a discharge hole. As the suction 
gas, a mixture of a combustion gas 5 and air, and as an inhaling gas, a 
cathode exhaust gas 7 is used, then these mixture, which is the gas 3, is 
discharged to the cathode circulation line 20 to circulate. The ejector 24 
has no rotating parts, simple structure, and resists to a high temperature of 
600-700° C by selecting a suitable material. The ejector 24 is low cost 
compared with a circulation blower, needs no cooling air, and is easy to 
maintain. 
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* NOTICES * 

\ 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel cell power plant which equipped the cathode circulation line 

with the ejector. 

[0002] 

[Description of the Prior Art] That a fused carbonate fuel cell is efficient and has little influence on environment etc. has 
the feature it is featureless to the conventional power plant, attention is attracted as a power generation system following 
hydraulic power, fire power, and atomic power, and research is wholeheartedly advanced in present every country in the 
world. 

[0003] Drawing 3 is drawing showing an example of the power generation facility using the fused carbonate fuel cell 
which uses natural gas as fuel. The reforming machine 10 with which a power generation facility reforms the fuel gas 1 
which mixed natural gas and the steam to the anode gas 2 containing hydrogen in this drawing, Generally it has the fuel 
cell 20 generated from the cathode gas 3 containing oxygen, and anode gas 2. The anode gas 2 made with the reforming 
vessel 10 is supplied to a fuel cell 20, it consumes the most within a fuel cell 20, serves as anode exhaust gas 4, and is 
supplied to the combustion chamber Co of the reforming machine 10 as gas for combustion. 
[0004] With the reforming vessel 10, the combustible components in anode exhaust gas 4 (hydrogen, a carbon 
monoxide, methane, etc.) are burned in a combustion chamber, hot combustion gas is generated, the reforming machine 
10 is heated by this hot combustion gas, and the fuel gas 1 passing through the inside of the reforming machine 1 0 is 
reformed. The combustion gas 5 which came out of the reforming machine 10 joins air 6, and turns into cathode gas 3, 
and a part reacts within a fuel cell 20 and this cathode gas 3 turns into hot cathode exhaust gas 7, after it collects power 
with the turbine compressor 40 which compresses air 6, it collects power by the waste-heat-recovery steam generator 
which is not illustrated further, and is discharged out of a system. 

[0005] A combustion gas 5 passes along the exhaust gas supply line 13, joins air 6, and goes into the cathode circulation 
line 21 . The circulation blower 23 is formed in the cathode circulation line 21 , and it circulates through cathode gas 3. 
Cathode gas 3 reacts within a fuel cell 20, and turns into cathode exhaust gas 7, and although it mixes with a combustion 
gas 5 and air 6 and circulates, the temperature is 500-600 degrees C. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional power generation facility, the 
temperature of cathode gas 3 was as high as 500-600 degrees C, therefore the circulation blower 23 which makes a 
cathode entrance side circulate through cathode gas 3 became elevated-temperature special edition, and had the trouble 
that manufacture was difficult. That is, the blower 3 of a 600-700-degree C high temperature service used the heat- 
resistant metal with a special design expensive required, and its processability was bad and it had the trouble that 
manufacture cost was high. In order the air for cooling is needed for a large quantity since the bearing of a blower 
furthermore also becomes a remarkable elevated temperature, and to obtain this air, the capacity of the station-service 
air compressor used for control of a control valve etc. needed to be increased sharply. Moreover, since the power of this 
station-service compressor was also increasing according to the increase in capacity, system-wide cost went up and 
there was a trouble that efficiency fell. 

[0007] this invention was made in view of the above-mentioned trouble, and aims at offering the fuel cell power plant 

which equipped the cathode circulation line with the low cost circulation means. 

[0008] 

[Means for Solving the Problem] The reforming machine which reforms the fuel gas containing a steam to the anode gas 
containing hydrogen in order to attain the above-mentioned purpose, The fuel cell generated from the cathode gas 
containing oxygen, and anode gas, The cathode circulation line which circulates through the cathode exhaust gas of this 
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fuel cell to a cathode, The eccrisis line which discharges the anode exhaust gas of the aforementioned fuel cell to the 
'combustion chamber of the aforementioned reforming machine, In the fuel cell power plant equipped with the exhaust 
gas supply line which mixes the combustion gas of the aforementioned reforming machine with air, and is supplied to 
the aforementioned cathode circulation line, and the air line which supplies the aforementioned air An ejector is formed 
in the aforementioned cathode circulation line, and by the mixture of gas of the aforementioned combustion gas and the 
aforementioned air, cathode exhaust gas is inhaled, and it mixes and circulates. 
[0009] 

[Function] A suction gas is injected from a nozzle, and by the company style, the gas from an inhalation mouth is 
inhaled, it mixes, and the regurgitation of the ejector is carried out from a delivery. The regurgitation of the cathode gas 
as this mixed gas is carried out to a cathode circulation line by using cathode exhaust gas as inspired gas, using the 
mixture of gas of a combustion gas and air as a suction gas. Thereby, it can circulate through cathode gas. There is no 
rotating part in an ejector, and since structure is easy, it can consider as the structure of bearing the elevated temperature 
of 600-700 degrees C, by choosing the quality of the material. Compared with a circulation blower, the manufacturing 
cost of an ejector is cheap, its air for cooling is also unnecessary, and since maintenance is also easy, cost reduces it as 
an entire plant. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. DrawingJL is the whole 
fuel cell power-plant block diagram by this invention. The same thing as drawin g_2 is expressed with the same sign in 
this view. A fuel cell power generation facility is equipped with the fuel cell 20 generated from the reforming machine 
10 which reforms the fuel gas 1 containing a steam to the anode gas 2 containing hydrogen, and anode gas 2 and the 
cathode gas 3 containing oxygen, the anode exhaust gas 4 discharged from a fuel cell 20 is supplied to the combustion 
chamber Co of the reforming machine 10 by the eccrisis line 12, and burns, and the combustion gas 5 is supplied to the 
cathode a fuel cell 20 side C through the exhaust gas supply line 13 and the cathode circulation line 21. 
[001 1] After fuel gas 1 is heated in a fuel heater 1 1 in drawing 1 , the reforming machine 10 is supplied. The reforming 
machine 10 consists of a combustion chamber Co which burns by the anode exhaust gas 4 which came out of the fuel 
cell 20, and cathode exhaust gas 7, and a reforming room Re which reforms fuel gas 1 with the heat transfer from a 
combustion chamber Co. It fills up with a reforming catalyst in the reforming room Re, and fuel gas 1 is reformed to the 
hot anode gas 2 containing hydrogen, it cools in a fuel heater 1 1 , and a fuel cell 20 is supplied by the hot combustion 
gas which occurred in the combustion chamber Co. Although the combustion gas 5 in which temperature fell by 
thermolysis on the other hand goes into the cathode circulation line 21 through the exhaust gas supply line 13, within 
exhaust gas supply line 13, it is cooled with an air preheater 32, moisture is removed by a condenser 33 and the steam 
separator 34, and it is pressurized by the low-temperature blower 35, is mixed with air 6, is heated by the air preheater 
32, and goes into the cathode circulation line 21 . The low-temperature blower 35 is gage pressure about 1 kg/cm2 at a 
Roots blower. It is the combustion gas which entered About 1 kg/cm2 It pressurizes and the regurgitation is carried out 
by about 2 kg/cm2. A discharge pressure is controlled by the measurement value of the thermo sensor 25 prepared in the 
cathode close side of the cathode circulation line 21. 

[0012] A part of cathode exhaust gas 7 drives the turbine of the turbine compressor 40, and it is supplied to the waste- 
heat-recovery steam generator which is not illustrated. It is further pressurized by the electric blower 42, and the air 6 
compressed with the turbine compressor 40 is about 2 kg/cm2. It is breathed out from the air line 14 by the pressure. 
The air line 14 joins the exhaust gas supply line 13 at the outlet of the low-temperature blower 35. In addition, a root 
formula is used for the electric blower 42, and it is about 1 kg/cm2 from the turbine compressor 40. It is pressurized air 
6 further About 1 kg/cm2 It is pressurizing. 

[0013] A fuel cell 20 consists of a cathode side C which the anode side A and the cathode gas 3 which anode gas 2 
passes pass, and generates the electrical and electric equipment according to a chemical reaction from the hydrogen in 
anode gas, a carbon monoxide, and the oxygen in cathode gas and a carbon dioxide. A fuel cell 20 is stored in a 
container 22, prevents the disclosure to the exterior of inflammable gas, and is raising safety. 

[0014] It mixes with the combustion gas 5 and air 6 which were heated with the air preheater 32, and a part of cathode 
exhaust gas 7 turns into cathode gas 3, and it is supplied to a cathode by the cathode circulation line 21 . An ejector 24 is 
formed in the cathode circulation line 21 , and it circulates through cathode gas 3. 

[0015] Drawin g 2 is drawing showing the composition of an ejector 24, it consists of the regurgitation sections 53 of a 
breadth the end following the inhalation section 52 and the inhalation section 52 of the shape of a cylinder surrounding 
the nozzle 51 for which the cross section was narrow, followed and the ejector 24 spread, and its nozzle 51, and the 
delivery 56 is formed in the nozzle 51 in the suction mouth 54 and the inhalation section 52 at the inhalation mouth 55 
and the regurgitation section 53. The suction gas which entered from the suction mouth 54 serves as a high-speed jet by 
passing a nozzle 51. The inspired gas which entered from the inhalation mouth 55 is inhaled as a company style of this 
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high-speed jet, it mixes and the regurgitation section 53 of a breadth is passed at last, speed energy is changed into a 
pressure energy and a suction gas and inspired gas are discharged from a delivery 56. 

[0016] In the example, the mixed gas of a combustion gas 5 and air 6 is used as a suction gas, and cathode exhaust gas 7 
is used as inspired gas, and these mixed gas turns into cathode gas 3 from a delivery 56, and it is breathed out. 
[0017] The temperature control of a fuel cell 20 is performed by controlling the flow rate of the cathode gas 3 supplied 
to a cathode by the cathode circulation line 21 . For this reason, by forming a thermo sensor 25 in the cathode close side 
of the cathode circulation line 21, and controlling the discharge pressure of the low-temperature blower 35, the flow rate 
of the mixed gas of the combustion gas 5 and air 6 which flow from the suction mouth 54 of an ejector 24 is controlled, 
and the flow rate of cathode gas 3 is controlled. When the temperature of the mixed gas. of a combustion gas 5 and air 6 
is a low and increases the flow rate of mixed gas from cathode gas 3, the temperature of cathode gas 3 becomes low. 
[0018] 

[Effect of the Invention] By using the circulation blower of a cathode circulation line as an ejector, the cost of the device 
itself reduces this invention and it becomes still more unnecessary [ axial cooling ] the air compressor for unnecessary 
hatchet cooling and its power [ it ] so that more clearly than the above explanation. However, although the pressure of 
the suction gas which drives an ejector in consideration of ejector efficiency is made into high pressure a little, it 
becomes a system configuration cheap as a whole, and the cost reduction of a system becomes possible. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DRAWINGS 


[Drawing 1] 



[Drawin g 2] 
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[Drawing 3 ] 
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